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代谢产物进行了研究，从其 PDA 培养基发酵产物中分离得到 6 个纯化合物。经
过 结 构 解 析 ， 确 定 TX2 为 cytochalasin D ， TX3 为
(Z)-4,6,9-trihydroxy-10-nonyl-3,4,5,6,9,10-hexahydrooxecin-2-one ， TX0 为
5-methoxycarbonylmellein，TX6 为过氧麦角甾醇。其中 TX3 属于十元大环内酯
类化合物，为新化合物。 
内生真菌 TF5－741 是采用基因组改组 (Genome Shuffling) 技术选育出的
一株南方红豆杉内生真菌 TF5 的突变株。对该菌株的次级代谢产物展开了初步
的研究，从其 PDA 和 Sabouraud 两种培养基的发酵产物中分离得到 9 个纯化合
物 。 经 过 结 构 解 析 ， 确 定 XR2 为




ol，XRc 为 5-hydroxymellein。其中 XR2，XR6，XR7 为一系列倍半萜类化合物，
且均为新化合物，分别命名为 Tuberculariol A，Tuberculariol B 和 Tuberculariol 
C。 
此外，本文还对麻黄内生真菌 AF－272 次级代谢产物进行了研究。从其 PDA
















TX3 对结核分支杆菌有较好的抗菌活性，对该菌株的 MIC 为 25 μg/mL；TX3 还
有轻微的抗肿瘤的活性，20 μg/mL 时，对 HeLa 细胞的抑制率为 40.7％。此外，
在微丝干扰活性测定中，TX3 还显示出一定程度的抑制微丝装配的活性。 
本文的研究结果表明，南方红豆杉内生真菌 TF5 及其诱变株 TF5－741 的
次级代谢产物中具有产生一系列化学结构新颖化合物的潜能，有继续研究的意














































Endophytes from pharmaceutical plants not only products sorts of novel 
bioactive metabolites but also may synthesis the same or similar products by 
pharmaceutical plants because of their variety in nature and different metabolic 
pathway. Besides, it can solve the problem of materials and plants protection that 
metabolites from microbiology can be enlarged by the way of fermentation. Thus, 
because the resource of pharmaceutical plants decreases quickly, the research in 
metabolites of endophytes from pharmaceutical plants is a new way for the sustainable 
development of natural products, ecosystem and environment. Secondary metabolites 
from three strains of endophytic fungi were observed in this study in which there was 
a mutant by the genome shuffling for the discovery of new bioactive compounds as 
leading compounds of new drugs. 
Secondary metabolites from endophytic fungus TF5 （Tubercularia sp.）were 
observed in this study. Employing different isolation and purification methods, six 
compounds were obtained from solid-state fermentation with PDA medium. The 
structures of the compounds were elucidated by spectroscopic methods. TX2 was 
cytochalasin D, TX3 was 
(Z)-4,6,9-trihydroxy-10-nonyl-3,4,5,6,9,10-hexahydrooxecin-2-one, which was a new 
ten-membered lactone, TX0 was 5-methoxycarbonylmellein, and TX6 was ergosterol 
peroxide.  
TF5-741 was a mutant of endophytic fungus TF5 （Tubercularia sp.）selected by 
genome shuffling Solid-state fermentation was performed on strain TF5-741 with 
PDA medium and sabourand medium. Employing different isolation and purification 
methods, nine compounds were obtained. The structures of the compounds were 
elucidated by spectroscopic methods. XR2 was 

















and XRc was5-hydroxymellein. XR2, XR6 and XR7 belonged to new sesquiterpenes 
and were named Tuberculariol A, Tuberculariol B and Tuberculariol C。 
Besides, secondary metabolites from endophytic fungus AF-272, which was 
isolated from the pharmaceutical plant, Ephedra sp. were observed in this study. 
Solid-state fermentation was performed on strain AF-272 with 5L PDA medium 
Employing different isolation and purification methods, two compounds were 
obtained and elucidated by spectroscopic methods. AX1 was mycophenolate, and 
AX2 was mycophenolic acid.  
All new compounds were studied for their bioactivities, including antimicrobial, 
and anti-tumor. Compound TX3 showed moderate antimicrobial activity against 
Mycobacterium tuberculosis with the MIC values at 25 μg/mL and weak anti-tumor 
activity against HeLa cell line on MTT and can disrupt the actin filaments of HeLa 
cell moderately. 
 Our study indicated that endophytic fungus TF5 and its mutant TF5-741 may    
produce a series of novel compounds and were worth to be researched in-depth.  
Compound TX3 had the potentiality to be a leading compound of new drug, and 
Compounds XR2, XR6 and XR7 also were worth to be researched in-depth because 
of their novel structure. 






















第一章 前 言 
 




现的 877 种药用小分子新化学实体 (NCEs，New Chemical Entities) 中，有 61
％直接或间接来源于天然产物。在所有的药物中，有 55％直接或间接来源于天
然产物。例如，在治疗癌症方面，61％的药物与天然产物有关；在抗细菌方面，













量筛选 (high throughout screening)、组合化学 (combinatory chemistry)、计算








































































布的几个属是：半壳霉属(Leptostroma sp.)、Cryptocline sp.、拟隐孢霉属 
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